D = 6 '* 8 4 1 ( /-I t) .c , where 6'*841 is the adopted value of a unit of the declinometer scale, It the true meri dian reading, c the torsion-coefficient, and D is the absolute easterly declination when f is the observed scale-reading. The values of D thus obtained, in which form the declination records have been printed in the several volumes of ' Bombay Magnetical Observations,' form the fundamental data for the following discussion*.
7. It ought to be mentioned that the sliding tube of the transit instrument with which the declinometer was read was rather loosely fitted in its socket, a fault which might cause sensible change in the collimation-error whenever the focusing adjustment was used; now the instrument was once every month turned upon a divided scale fixed upon the north wall of the magnetometer-room and adjusted for distinct vision, after which the adjustment was restored for the collimator scale of the magnetometer. It is suspected that small but important irregularities in the observations, which will be pointed out later, are due chiefly to this fault.
8. Throughout the periods January 1, 1859 to July 2, 1861, and November 13, 1861 to December 31,1865, the adjustments of the instrument were undisturbed; but between July 3 and November 12, 1861 the adjustments were several times renewed, and the action of the instrument was at times so unsatisfactory that the observations of July 3 to 8, August 7 to 12, and October 28 to November 12 are considered unfit for incor poration with the general body. The following statement shows the several periods made use of, the observed and adopted values of the true meridian reading, and the values of the torsion-coefficient as experimentally determined:- No reason is assigned in the records for the adoption for the first two periods of a different true-meridian reading to that which was observed; but it may be presumed that in the latter case the intention was to produce that accordance, which doubtless existed in fact, between the values of declination in that and the preceding and following periods. Any periodical variations which the observations may, however, exhibit will be unaffected by the meridian reading, so long as none of the observations of any single period involved belong to more than one series, or so long as each series of observations is treated independently of the others; and it is only when combining the different series together for the elimination of secular variation and for the evaluation of absolute decli nation at a given epoch, that regard must be paid to the actual disconnexion of the several series. In the investigations of solar and lunar diurnal variations which follow or are in progress, no incomplete days, nor any comprising observations from different series have been made use of. 
9.
Method o f Reduction o f the Observations.-The singularly fruitful nature of the mode of treatm ent of observations of a like character with those now under discussion, introduced and extensively applied by Lieut.-General S a b i n e , P .R . S . , is such as to leave no doubt as to the propriety of its adoption in the present instance, especially as the whole series of observations, the greater part of which remains still unreduced, extends over nearly a quarter of a century. That mode of treatm ent is described by General S a b i n e as follows *:-" The hourly directions of the magnet [in this case expressed in minutes of deviation of the north end of the magnet to the eastward of true north] are entered in monthly tables, having the days of the month in successive horizontal lines, and the hours of the day in vertical columns. The ' means ' of the entries in each ver tical column indicate the mean direction of the magnet at the different hours of the .month to which the table belongs, and have received the name of ' First Normals.' On inspecting any such monthly table, it is at once seen th at a considerable portion of the entries in the several columns differ considerably from their respective means or first normals, and must be regarded as ' disturbed observations.' The laws of their relative frequency and amount of disturbance, in different years, months, and hours, are then sought ought, by separating for that purpose a sufficient body of the most disturbed observations, computing the amount of departure in each case from the normal of the same month and hour, and arranging the amounts in annual, monthly, and hourly tables. In making these computations, the first normals require to be themselves corrected, by the omission in each vertical column of the entries noted as disturbed, and by taking fresh means, representing the normals of each month and hour after this omission, and therefore uninfluenced by the larger disturbances. These new means have received the name of ' Final Normals,' and may be defined as being the mean directions of the magnet in every month and every hour, after the omission from the record of every entry which differed from the mean a certain amount either in excess or in defect.
" In this process there is nothing indefinite; and nothing arbitrary save the assign ment of the particular amount of difference from the normal which shall be held to constitute the measure of a large disturbance, and which, for distinction sake, we may call ' the separating value.' I t must be an amount which will separate a sufficient body of disturbed observations to perm it their laws to be satisfactorily ascertained; but in other respects its precise value is of minor significancy; and the limits within which a selection may be made, without materially affecting the results, are usually by no means narrow; for it has been found experimentally on several occasions that the ratios by which the periodical variations of disturbance in different years, months, and hours are characterized and expressed do not undergo any material change by even considerable differences in the amount of the separating value. The separating value must necessarily be larger at some stations than at others, because the absolute magnitude of the dis turbance-variation itself is very different in different parts of the globe, as well as its comparative magnitude in relation to the more regular solar-diurnal variation; but it * Proceedings of the Royal Society, vol. x. pp. 624-626. 368 ME. C. CHAMBERS ON THE SOLAR VARIATIONS OF must be a constant quantity throughout at one and the same station, or it will not truly show the relative proportion of disturbance in different years and different months."
In two instances only were days of a certain month included, in consequence of inter ruption of the observations, in the monthly Tables of a different month, viz.:-the 1st and 2nd of July with the month of June 1861, and from the 1st to the 6th of August with the month of July 1861; and the only incomplete months were those of August, October, and November 1861. The first step to be taken was to fix upon a suitable separating v a l u e , and in doing this regard was paid to the desirableness of having the results derived for Bombay comparable with those for some one of the stations where similar observations had been made and similarly treated. Now the ordinary reductions of the Bombay observations already made showed that the station amongst those which it most nearly resembled was St. H elena; for whilst both are equatorial stations in th § sense of the ordinary solar-diurnal variation being at certain seasons overridden by the semiannual inequality of that variation, Bombay has very nearly the same preponderance of the character of a north-latitude station that St. Helena has as a south-latitude station. The separating value adopted by General S a b in e in the reduction of the St. Helena observations was l f,78, or a disturbing force equal to *0029 English units; a force of this magnitude acting at Bombay would produce a deviation of the declinationmagnet of r*25. The value finally fixed upon was l'*4, which gives the ratio of the number (3516) of disturbed observations to the total number (50736) of observations in the seven years as 1 to 14*4, the similar ratio for St. Helena having been 1 to 13*7.
10. Trials were also made with separating values l'*0 for the years 1859 and 1860, and l'*7 for 1860, the results of which (being further confirmatory of the position taken above that " the ratios by which the periodical variations of disturbance in different hours are characterized and expressed, do not undergo any material change by even considerable differences in the amount of the separating value") are shown in the sub joined Tables, and by Curves Nos. 1 to 4 of Plate XXV.
T a b l e I. Showing, for each hour of the day, the aggregates of Easterly disturbances of Declination exceeding l'-O, l'*4, and l'*7 respectively, in the years 1859 and 1860, and the corresponding ratios of the aggregate disturbance at each hour to the average aggregate hourly disturbance for the twenty-four hours. T a b l e II. Showing, for each hour of the day, the aggregates of W esterly disturbances of Declination exceeding l'-O, l'-4, and l'-7 respectively, in the years 1859 and 1860, and the corresponding ratios of the aggregate disturbance at each hour to the average aggregate hourly disturbance for the twenty-four hours. The hourly ratios are also represented, in the usual manner, by curve No. 6, Plate X X V. The curve which represents the disturbance diurnal variation, constructed from these numbers, is marked fig. 7 Disturbance-variations.- At nearly all stations whose d diurnal variation curves have been found by the process described above, one or other of these curves, either the easterly or the westerly, closely corresponds m shape to a general type. The westerly disturbance-diurnal variation curve for Bombay conforms to this type, of which the characteristics are, that during about half the ay t e o nnates are very small, whilst there is a gradual and regular rise on either side of this quiescent period towards a maximum, which occurs near the middle of the remaining instrument was acting irregularly or was under adjustment, and the observations a o j part of the d a y ; such curves are the easterly for Kew, St. Helena, Toronto, and the Cape of Good Hope, and the westerly for Hobarton, St. Helena, Pekin, and Nertschinsk. Ih e correspondence as to shape does not, however, hold as to time, either absolute or local, for the hours of maxima are not confined to any particular portion of the day. The Bombay astronomical hours of little or no westerly disturbance are from 6 to 17, the considerable and regular variation from hour to hour occurring during the remaining hours. The principal features of the easterly disturbance-diurnal variation curve for Bombay are like those of the westerly curve, with this distinction, that there is a consi derable amount of easterly disturbance at all hours of the day, the least hourly ratio being 0*62; the easterly curve is also less remarkably regular than the westerly. There is great similarity in the declination-disturbance diurnal variations of St. Helena and Bombay, and the principal inflections of the curves occur at the same local hours; but the night hours at St. Helena are, unlike the same at Bombay, almost entirely free from easterly disturbance. In the disturbance-annual variations there is, as at Toronto, a tendency, though not very decided, towards maxima at the equinoxes and minima at the solstices. Having regard to the note at foot of Table V III., it is seen that the decennial variation of aggregate disturbance is distinctly indicated, as far as seven years are capable of showing it, both in the easterly, westerly, and combined disturbances, the minimum occurring in 1864 and the maximum about the end of 1859. The aggregate of disturbances in the latter year exceeds that in the former in the proportion of 2*5 to 1. The disturbance-diurnal variation curve shows a preponderance of easterly disturbance at all hours except 20h and 21h; from 5h to 19h the preponderance is great, but is less considerable during the remaining hours; on the whole the proportion of aggregate easterly disturbance to westerly is as 1*6 to 1.
13.
The regular Solar-diurnal Variation.-After the separation of disturbed obser vations differing from the final normals by 1,*4, the averages were taken of the monthly final normals of each hour-in the first place for every month, and in the second place for each of the fourteen half years; and by means of these averages were calculated the diurnal variations* for each month (on an average of seven years), for the whole year, and for each individual half year from 1859 to 1865, the one half year comprising the months April to September, and the other the months January to March and October to December. The diurnal variations are shown in the following Tables.
By diurnal or annual variations is always to be understood the series of hourly or monthly values expressed by the excess of each above the mean value for the whole day or for the whole year respectively.
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T a b l e IX .__Showing, for the period 1859 to 1865, the mean diurnal variation o f Decli nation for each month of the year and for the whole year*. The variation for the year is also represented by curve No. 8, Plate XXV. __. The half-excess for each hour of the numbers in the last column of Table X I. over  those in the last column of Table X 
14.
Remarks on the regular Solar-diurnal Variations.-Although the semiannual inequality in the diurnal variation of declination has been established by the researches of General S a b in e as beyond a doubt a general feature in that variation, possessing the same characteristics in all parts of the globe, yet the regular progression from month to month in the diurnal variation has not, that I am aware, been much dwelt upon. I t is shown, however, so distinctly in the Bombay Observations as to lead, on a first inspection of the curves, figs. 9 to 20, Plate X X Y I., to the supposition that the law of variation is identical throughout the year, the extent only (including a reversal of direction) vaiying from month to month. But in this respect a different exposition of the c aracter o variation in different months shows that the first thought would be inaccurate, deviations from the normal position of the magnet (&*) at each hour ( may be expre by the series l h= A x cos n + B, sin n + A2 cos 2rc + B2 sin 2w+A3 cos 3w+ where n = h x 15°; and it is easy from each complete set of hourly values to deduce the values of the coefficients A " B " A2, B2, A3, B s, &c. This has been done for the mean solar-diurnal variation for each month of the year, and also for each half year in the period 1859 to 1865, with results as shown in the following Tables:__   T The curves (Nos. 31 to 33, Plate X X V III.) are constructed to exhibit the variations m magnitude and direction, of the resultants of A, and B ,, A2 and B2, A3 and B3 respec tively ; O being the centre of coordinates, the A coefficients are set off in a vertical direc tion, upward if positive, and the B coefficients in a horizontal direction, to the right if positive, so that the distances from O to the points marked 1, 2, 3, &c, to 12 and © r 
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indicate the maximum deviations expressed by each pair of terms in the respective months January, February, March, &c. to December, and for the whole year, and the angles A O l, A 0 2 , A O 3, &c., reckoned in a right-handed direction from AO, when converted into time, show the hours at which the several maxima occur. The curves having reference to Gottingen astronomical hours, it will be necessary, in order to adapt them to Bombay time, to turn backward (i. e. in a left-handed direction) the zero direc tion line A O by an equivalent in each figure to 4h 12m. I t will be seen that this method of exhibiting variations brings to light in the regular solar-diurnal variations niceties of change in character which would fail to be noticed on a mere inspection of the respective ordinary representative curves. For instance, if the supposition mentioned above, that the change from month to month in the character of the solar-diurnal variation was one of extent only, not affecting the relative deviation at different hours, the variation at different parts of the year might be expressed in the form & a=C {(A ), cos w+ (B )j sinw-J-C^acos 2w+(B)a sin 2w+(A)3 cos 3w+(B)3 sin &c.}, where (A)a, (B)" (A)a, Ba, &c. would be constants, and C a function of the day of the year, or of the concurrent variable, the declination or right ascension of the sun. In this case a change in the value of any one of the coefficients Als B15 Aa, Ba, &c. (equal . respectively to C x (A )" C x (B )" C x (A )a, C x (B )a, &c.) would be attended by a pro portional change in all the others, and the direction of the resultants of Ax and Bx, Aa and Ba, A3 and B3, &c. respectively, would be invariable throughout the year. Thus in the curves Nos. 31 to 33, Plate X X V III., the points 1, 2, 3, &c. to 12 and © r should in each case lie upon a straight line directed through the centre of coordinates. To such a requirement their positions do roughly conform; but there is sufficient evidence of system in their departures from the rule to render the latter worthy of independent con sideration. The most striking feature about all the three curves is undoubtedly the existence of the semiannual inequality in the values of the several maximum deviations, the greater values occurring about the northern solstice, the lesser about the southern solstice: this is in accord with the now well-known semiannual inequality in the diurnal variation, which inequality is shown for Bombay by the curve No. 21, Plate XXVI., and by the numbers at the foot of Table X II., and possesses the character commonly attributed to it as general throughout the globe. The points w, 5 , # , d in figures 31 to 33, Plate X X V III., mark the mean values of the coefficients respectively for the half years, Apn to September, October to March, January to June, and July to December. Let us now confine our attention to the monthly excess or defect of the coefficients A" B,, Aa, Ba, A" B3, &c. over the annual mean values; or, what is to the same effect, let us imagine the centre of coordinates in the figures 31 to 33, Plate X X V III. removed to t e poi © r, and let vertical lines be drawn upward from these points to A , then wi t e r 1, r2 , r 3, &c. to r 12 represent in magnitude and direction the monthly maximum flections that must be geometrically superimposed upon the annual mean maximum flection in order to produce the actual monthly maximum deflections, and t e anS A 'r 1, A' r 2, A 'r 3, &c., converted into time, will show the hours at which the monthly superimposed variation gives a maximum of deflection for each pair of terms o series ( y)which expresses it. Now, on a single glance at the three curves, it is perceived that (speaking generally) the points 1, 2, 3, &c. to 12 circulate in each case in a left-handed direction about the points © r, the equinoctial months (3 and 4) and (9 and 10) lying on opposite sides of the closed curves. Moreover, the half-yearly points n and s and a and d lie in the same order about O r ; and the interval between the latter two, though smaller, is not inconsiderable in comparison with the interval between the two former points; and the relation of the four points to each other is much the same in each of the three figures, the straight line joining a and d approaching a direction at right angles to the line of junction of n and s. This would seem to imply that the summer form of the diurnal variation merges into the winter form, not solely by the gradual fading away (and inver sion at other places) of the former, in which case the diurnal variation at the opposite equinoxes would be the same, but also partly by the superposition of a distinct variation, whose turning-points are considerably removed from those of the ordinary diurnal vari ation, and the extent of which is much more limited, and which moreover has an inverse character at the opposite equinoxes, at which times its influence on the ordinary mean diurnal variation is most sensible. I t does not imply a retrograde rotation of the hours of maxima and minima accompanied by a gradual fading away of the variation, the vari ation still preserving a constant character in all respects except extent and turning-points, because in that case, whilst a single rotation occurs in the arrangement of the points 1, 2, 3, &c. to 12 in figure 31, there should be two and three rotations respectively in figures 32 and 33, and, in fact, there is only a single rotation in each of the three curves. Now, on referring to plate xxv. of the Philosophical Transactions of the Royal Society for 1863, where appear similar figures representing (in part) the diurnal variations of declination at Toronto and St. Helena, it is seen that these figures possess the character istics just described of those for Bombay, with the exception that the rotation in the St. Helena curve is in a right-handed instead of a left-handed direction. To examine now more directly whether there be a semiannual inequality in the diurnal variation of declination having opposite characteristics at the opposite equinoxes, and at the same time to eliminate that other semiannual inequality whose times of opposition are the solstices, the mean diurnal variation was calculated for the half year January to June, and com pared with the same for the half year July to December; half the excess, for each hour, of the former h alf year over the latter was taken to represent the inequality sought, which proved to be of so definite a character, and so similar for Bombay and Toronto, as to tend to the extension of the examination to all other stations for which reduced observations were accessible. Distinct similarity was then found to exist in the curves representing the inequality at all the north-latitude stations, Toronto, Kew, Greenwich, Pekin, and Bombay, whilst curves of form approaching to an inversion, with some modi fications of the above, was found for the south-latitude stations, St. Helena and the Cape of Good Hope. Table X Y I. and curves Nos. 37 to 43, Plate X X X ., show the character of this inequality for each station.
3 e 2 T a b l e XVI.__Showing, for different stations, the mean diurnal variation of Declination for the half year including the months January to June, and for the half year including the months July to December, and also the half excess, at each hour, of the former over the latter.
Local Astronomical Hours (nearest).
Toronto.
Kew.
Greenwich.
Pekin.
Bombay. 
Now an inspection of plate xiv. in the Philosophical Transactions for 1863 suffices to convince that the mean diurnal variation of declination, whilst subject at different places to differences of character of a minor order, is mainly of the same general type throughout the globe: the range may vary or even the inflections of the representative curve may be inverted, but the relation as to the kind of flexure of any one principal feature of the curve to the remaining principal features is the same everywhere: in the typical variation a maximum or minimum occurs between twenty and twenty-one hours, and a minimum or maximum between one and two hours; and the great amount of change takes place between the hours seventeen and five, whilst deviations from the normal position of the magnets of comparatively only small extent occur during the remaining hours. To the same type belongs that semiannual inequality which has opposite features at the oppo site solstices, and which may be called the solstitial semiannual inequality to distin guish it from the equinoctial semiannual inequality, as that might be named which has opposite characteristics at the opposite equinoxes,-with this difference, that the turningpoint, which in the typical mean variation occurs at twenty or twenty-one hours, takes place in the inequality a full hour earlier. Thus the mean diurnal variation for each of the half years, April to September and October to March, being the result of the combination of two variations of the same kind, will also be of the typical character, but with a small difference in the time of the occurrence of the twenty to twenty-one hours turning-point. Let us now examine the character of the equinoctial semiannual inequa lity as exhibited in the curves 37 to 43, Plate X X X ., and compare it with the type curve of the mean diurnal variation. In the first place, it is seen that, as in the type, there is scarcely any change during the night hours, and that the main variation occurs during half the day, in this case between eighteen hours and six hours; secondly, the range of variation differs from about half a minute to nearly one minute of a rc ; thirdly, the hour of noon is that at which the deviations due to this variation pass through zero, and on each side of which the inflections of the curve are inversely, but in respect to northlatitude stations symmetrically disposed; fourthly, the turning-points are twenty-one hours and three hours, the former being a maximum and the latter a minimum for northlatitude stations from January to June, and for south-latitude stations from July to December, and vice v e r s d , for north-latitude stations from July to December, and for south-latitude stations from January to June. The concurrent testimony of the five widely distributed north-latitude stations leaves, I think, very little room for doubt that this inequality is an expression of real phenomena common to the whole of the northern magnetic hemisphere. From the general agreement, qualified by the fact that the after noon inflections are comparatively much subdued, of the curves of two stations of such comparative proximity as St. Helena and the Cape of Good Hope, it would be less safe to generalize as to the southern magnetic hem isphere; but there is abundant evidence of the existence of a definite, and in some respects different law to that which prevails in the northern hemisphere to encourage further inquiry in this direction*. So far as I am aware, this is the first time that any diurnal variation of magnetical phenomena has been pointed out in which the sun's position relatively to the meridian of the place appears so directly related to the expressed phenomena. To exhibit the general cha racter of this variation more distinctly the curves Nos. 44 and 45, Plate XXX., are drawn on a larger scale to represent the average variation for the north-and south-latitude stations respectively. For all the stations, except St. Helena and Greenwich, the above are the results derived from the observations after the separation of the larger disturb ances by the method above described; for St. Helena the effect of disturbances on the diurnal variation is very slight, and all observations are included; for Greenwich com plete days of large disturbance are thrown aside, and the remainder used for the calcu lation of the diurnal variation.
15. Solar-diurnal Inequality.-The following Table shows the mean diurnal inequa lity when all observations, disturbed and undistubed, are included in the calculations as compared with the mean diurnal variation after the exclusion of disturbances exceeding l'*4 in am ount; and it is seen that at Bombay the disturbances have a very slight effect on the diurnal variation, the largest difference at any hour not exceeding 0'-061. 
16.
Variation fro m year to year in the range o f the mean diurnal variation o f Decli nation. The regular progression in these numbers, the equivalent of which is shown also by the varying range of the curves Nos. 23 to 29, Plate X X V II., is very marked, and tends towards maxima in 1859-60 and minima in 1864-65, in near correspondence with the maxima and minima of the decennial variation of aggregate annual disturbance. In order to show the periodicity, the ranges have also been calculated of the mean diurnal inequality (including disturbances) for the larger number of years 1848 to 1864; and the same has been done for the Greenwich observations (excluding certain complete disturbed days), with the results subjoined. In calculating the average range (2'*808) for Bombay, double value was given to the ranges from 1853 to 1859; for Greenwich it was taken of such a value (S^O) as would make the sum of the ratios equal to the sum of the ratios at Bombay for the same years. Two periods of maximum range are now seen to exist not far from the years of maxi mum disturbance with a minimum intervening, and an approach to a second minimum near the last year (1864). The diminishing progression of the ranges for Greenwich being (with one slight exception) continuous, shows no signs of periodicity when viewed by itself ; but the succession of ratios so much resembles that which appears for the same years (1848 to 1857) at Bombay, that it is reasonable to suppose that on the extension of the results for Greenwich beyond 1857 an increasing progression would begin to 384
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show itself, as is the case at Bombay. The proportion, however, of the maximum to the minimum range at Greenwich is about 2, whilst at Bombay it is only about 1*5.
The variation in the range of the mean diurnal variation of declination is also indi cated by the corresponding variation in the magnitude of the maximum deflections for the half years April to September, for each of the first three pairs of terms of the series (y) as delineated on Plate X X IX . figs. 34 to 36 ; but there is also in these figures a curious likeness, though not equivalent as to time, in the arrangement of the points for the successive years about the centre of coordinates indicative of systematic change from year to year in the law as well as in the extent of variation.
17. Annual Variation and Secular Change.-The observations having been repeatedly interrupted in the year 1861, it is better perhaps to reject that year and use only the two continuous series of observations, 1859 and 1860, and 1862 to 1855, in the deduction of secular and annual variations. The following Tables will, however, be filled up for that year, although no use is made of the numbers in the calculations applied. E a s t e r l y D i s t u r b a n .c e s
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at this rate to reduce the mean numbers at the foot of Table X X . to the common epoch, the 1st January of the mean year, we have The last line of numbers is far from presenting the decidedly systematic and regular appearance that is found by General Sabine (see Philosophical Transactions, 1 8 6 3 , pages 291 to 295) from the similar treatm ent of the observations of Kew and H obarton; let us therefore examine, as the similar results for those places and for St. Helena and the Cape of Good Hope would suggest, whether (failing a regular periodical progres sion from month to month) there be any semiannual inequality of Declination at Bombay. Combining together the months April to September and the months Janu ary to March, and October to December, so as to eliminate secular change, we get the following results. The signs of the differences in five of the six years are negative, whilst the difference for the sixth year has a slight positive value. The inference to be drawn thence is that there is some probability that the north end of the declination-magnet points at Bombay 0 *227 * more to the westward in the months April to September than in the months January to March and October to December; and the same result exactly is arrived at if all the disturbed observations are included in the calculation of the mean values of declination. I cannot regard the evidence as conclusive, however, for two reasons,-first, because the observations at the four stations Kew, Hobarton, St. Helena; and the Cape of Good Hope agree in showing that at those places the north end of the declinationThe fact that this is exactly the magnitude of the semiannual inequality at St. Helena renders the cor rectness of the inference more probable.
MDCCCLXIX.
3 F magnet points, when the sun is north of the equator, to the eastward of its mean annual position, which is contrary to what is found for Bombay; and, secondly, because the annual variations at Bombay, calculated, as in Table X X I., for each individual year, are irregular and inconsistent with each other to an extent much exceeding the whole range of the semiannual inequality. These irregularities are attributable, I believe, almost entirely to the defect of the reading-transit instrument of the declinometer alluded to in paragraph 7. The annual variations found for the different years are as follows:__ 
